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INTRODUCTION 
Research on the effects of various stimuli on the later behavior of 
the animals experiencing them has long been of interest to psychologists. 
The age at which stimulation is provided has been demonstrated to be one 
of the most important variables in such research, and many recent sum­
maries of work in this area have been organized with the age of stimula­
tion as a major variable differentiating studies (Denenberg, 1962; Denen-
berg, 1964; Scott, 1962; Ratner and Denny, 1964). 
The preweaning period of life is the time when the most profound 
effects have been obtained. The experimental animal used most frequently 
is the rodent, and stimulation applied during the preweaning period is 
typically referred to as early experience, early stimulation, or early 
handling with the terms being used somewhat interchangeably. To quote 
Denenberg (1962), "...the introduction of extrinsic stimulation during 
the period of infantile development will markedly change psychological 
and physiological proficiency in adulthood." The stress provided by 
early stimulation has been shown to have a large effect on later be­
havior, but whether this effect has been facilitory or inhibitory has 
depended to some extent on the nature of the behavior in question. 
The experimental procedure most frequently employed in this type 
of research is called early handling. It consists of removing young 
animals from their home cage and placing them in small containers for 
some specified period (usually 2-3 minutes) following which they are 
returned to the mother in the home cage. Another method frequently used 
is to remove the young from the home cage and to stimulate them with 
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electric shock before they are replaced. 
Measures of a wide variety of dependent variables have been obtained 
following such early handling, and learning has been one of the most fre­
quently studied of these. In one of the earliest such investigations 
Levine, Chevalier, and Korchin (1956) studied the effects of handling 
plus shock and handling alone during the first 20 days of a rat's life 
on avoidance learning at 60 days of age. The handled rats avoided best 
followed by the handled plus shocked and control groups in that order. 
Next, Levine (1956) handled groups of rats from 1 to 20 days and from 
50 to 70 days. The control group and the late handled subjects (Ss) did 
not differ significantly on avoidance conditioning, but the early handled 
conditioned significantly faster. 
Studies of learning with electric shock as the early stimulus have 
also been done. Baron, Brookshire, and Littman (1957) used groups 
shocked at 20 and 35 days with shock levels of 0.25 and 1.25 ma. The 
shocked animals mastered escape learning faster than the controls at 
both shock levels, but the shocked animals learned avoidance faster only 
at the higher shock intensity. In another study of this type Denenberg 
and Bell (1960) studied adult avoidance learning in the inbred house 
mouse as a function of the age of infantile stimulation, intensity of 
infantile electric stimulation, and intensity of adult stimulation. Age 
of infantile stimulation was found to be a determiner of adult avoidance 
learning, and the mice receiving an intermediate level of infantile 
stimulation (0.3 compared to 0.0, 0.1, and 0.5 ma.) learned the best. 
One of the most important findings of this study was the discovery of 
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interactive effects (Period x Adult x Infantile Stimulation). This re­
sult revealed that improper selection of treatment levels would allow 
the finding of superficially contradictory results. This study was an 
extension of earlier work by Denenberg (1959) in which mice with the 
highest classical conditioning scores at 50 days were those which had 
received an intermediate amount of shock at 25 days. 
Denenberg and Karas (1960) attempted an extension of Levine's work 
by studying the relationship between the amount of early experience 
(number of days handled) and adult avoidance learning. Rats were 
handled for the first or second 10 days or for the first 20 days of 
life. The animals handled for the first 10 days performed best fol­
lowed by those handled for the second 10 days. Levine's finding that 
rats handled for 20 days learned better than controls was not confirmed 
by these experimenters. 
In a recent study involving early shock and avoidance learning 
Denenberg and Kline (1964) gave rats 0.2 ma. of shock on days 1 to 5, 
1 to 3, 3 to 5, 2, or 4. With the exception of the group shocked only 
on the second day, all groups were significantly better avoidance 
learners than the controls. 
Evidence of the effect of early experience on adult learning has 
been well supplied by the research reviewed. 
Another dependent variable which preweaning stimulation has been 
shown to effect reliably has been that of emotionality — particularly 
emotionality as measured in the open field situation. Levine (1956) 
found that rats which had been handled for the first 20 days displayed 
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less emotionality at weaning and during adulthood. In two further 
studies he found handled female mice to be less timid than controls 
while handled males had shorter latencies to fight (Levine 1959a, 
1959b). All three of these studies showed that early handling decreased 
emotionality. Recently Denenberg and Morton (1962) handled rats daily 
between birth and weaning and found the handled animals to be signifi­
cantly more active and to defecate significantly less frequently than 
controls in an open field situation. Similar results were obtained by 
Denenberg and Whimbey (1963). Denenberg, Morton, Kline, and Grota (1962) 
also obtained results of this nature using animals handled for the first 
10 days of life in addition to those which were handled for the full 20 
day preweaning period. 
Similar results have been found vAien electric shock is used as the 
early stimulus. Denenberg, Carlson, and Stephens (1952) measured time 
to enter the open field and activity in the field at weaning. Rats 
given 30 seconds of 0.2 ma. current on the first 2 days of life were 
less emotional than controls on the dependent variables with the ssjne 
effects being apparent in adult animals also. Denenberg and Smith 
(1963) gave rats 3 minutes of 0.25 ma. current on days 11 through 20. 
Vîhen tested at 50, 100, 150, or 200 days of age the stimulated animals 
were found to be significantly more active and to defecate less than the 
nonshocked controls. Schaefer (1963) has reported a further study re­
lating handling and emotionality. He found that handled rats crouched 
significantly less than nonhandled controls when presented with an 
auditory stimulus (click) while in the open field. 
5 
It is clear that preweaning .experience has an effect on emotionality 
as measured in the open field. This effect is as consistent and impres­
sive as the effect of preweaning experience on learning behavior in the 
avoidance situation, 
A third dependent variable which has been shown to be affected by 
preweaning experience is body weight, Levine (1957) has reported that 
rats handled during the first 21 days were significantly heavier than 
nonhandled controls at 21 days. Denenberg and Karas (1959) reported 
similar results in the course of a study of length of survival on termi­
nal deprivation diets. Body weight in later life was a monotonie func­
tion of the amount of infantile handling which the animals had received. 
Based on the results of these studies the relationship between body 
weight and early handling seems relatively uncomplicated. However, 
Denenberg and Karas (1961) reported a subsequent study which produced 
conflicting and more complicated results. Their control animals were 
heavier than those handled for the first 20 days when weighed at 21 days 
and no difference was reported in the weights of two similar groups 
vAien weighed at 69 days-,^  It was also found that stimulation during the 
first 10 days had no effect on 21 day weights but did reduce postweaning 
growth. Stimulation during the second 10 days reduced both pre- and 
postweaning growth, and handling for the first 20 days resulted in the 
slowest preweaning growth rate and the most rapid postweaning growth. A 
further interesting finding dealt with the effect of later avoidance 
training on body weight in groups similar to those previously mentioned. 
After avoidance training the two 10 day groups outweighed the adult 
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controls, the group handled for 20 days weighed the same, and infantile 
control animals weighed less. The authors attribute these interactive 
findings to a disruption of consumptive patterns in the controls caused 
by the avoidance training which did not occur in the handled subjects 
(Ss). From these results it is evident that certain interactive effects 
are involved in determining the effect of early experience on body 
weight. 
The reactions of other dependent variables to early experience have 
also been studied. Physiological effects of early experience, such as 
that of adrenal ascorbic acid depletion (Levine, Alpert, and Lewis, 1958), 
are summarized by Denenberg (1962) and the effects of early handling on 
survival ability are also reviewed. Consumâtory behavior is also af­
fected by early handling, and Denenberg (1964) brings together the data 
concerning this variable. Early experience effects have also been 
demonstrated in conjunction with tumor development (Ader and Friedman, 
1965) and resistance to ulcer development (Ader, 1965). 
For some time the evidence concerning the effects of early exper­
ience was such that workers in the area believed a critical period 
hypothesis would explain the effects obtained when stimulation was 
supplied to an animal during the preweaning period (Denenberg, 1962; 
Scott, 1962). One type of critical period interpretation hypothesized 
that the age at which the stimulation was presented was an extremely 
important parameter. This was a very general statement which was so 
well supported that few would care to deny it. A second and more de­
tailed critical period interpretation was also considered. This position 
7 
hypothesized sub periods within the preweaning period during which the 
animal might be more sensitive to stimulation than at other times. Denen-
berg (1964) has carefully considered the available evidence on preweaning 
handling of the rat and mouse in relation to this second interpretation 
and concluded that, "In instances where the data are consistent with the 
(second) hypothesis further study has found that the 'critical period' is 
a complex function of the parameter of stimulus intensity." If this con­
clusion is accepted it is obviously pointless for researchers to design 
further experiments in the interest of isolating particular brief pre­
weaning periods during which stimulation would be most effective. In 
the stead of such experiments Denenberg recommends that experimenters 
concern themselves with the functional relationships between the various 
independent and dependent variables. 
As an example of the type of relationship he means, Denenberg (1964) 
reports the results of a quest through the numerous research findings in 
search of some underlying factor common to all of the results. The 
factor which he discovered during this search was that of emotionality 
reduction. Denenberg hypothesizes that in all early experience work a 
reduction in emotional reactivity (emotionality) occurs as a function of 
the amount of stimulus input during the preweaning period. Several 
studies, some of which have been discussed here in part, are interpreted 
in the light of the emotional reactivity hypothesis and the postdictive 
explanations provided are impressive in their accuracy and completeness. 
The amount of early stimulation is apparently directly related to the 
amount of adult emotionality which an animal will display. Acceptance 
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of this relationship leads to the conclusion that such a change in the 
intervening variable of adult emotional reactivity will have a sizeable 
effect on the animal's behavior in any stress provoking situation it 
might encounter. The fact that most of the dependent variables used in 
early experience studies do contain some noxious or stress producing 
element lends further credance to such a conclusion, and Denenberg feels 
that the ^ *s emotionality level will have a significant effect on his 
performance of such tasks. He further proposes that the inverted U 
function discussed by Hebb (1955) will apply to the relationship between 
emotional reactivity and task performance. Thus it is hypothesized that 
an optimal level of arousal exists for the most efficient performance of 
a given task with performance dropping off on either side of this optimal 
point. 
Another parameter is necessary to completely describe the relation­
ship between emotional reactivity and performance, and the Yerkes-Dodson 
Law (Broadhurst, 1957) is proposed by Denenberg as sufficient for the 
task. This law states that the optimal motivational level for a task 
decreases as difficulty increases. Thus a highly emotionally reactive 
_S would perform best on a simple task while a relatively nonemotional ^  
would be expected to excel on a difficult task. In such instances he 
feels that monotonie functions would be obtained relating emotionality 
and performance, the inverted U function being apparent only for tasks 
of moderate difficulty. 
The postdictive power of Denenberg's hypothesis is excellent when 
applied to past research. However, all of the available evidence is 
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based on work with rodents since very little early experience work has 
ever been done with animals other than rats or mice. It would be most 
desirable to have available a test of the generalizability of this emo­
tional reactivity hypothesis to animals higher in the phylogenetic order 
as well as a test of the predictive power of the hypothesis. Unfortuna­
tely, most such "higher" animals are either large and difficult to sup­
port in large numbers on the typical laboratory budget, and/or they are 
physiologically delicate or so slow of maturation as to be of question­
able value for an early experience study. 
Pilot work conducted at the Iowa State University swine irradiation 
farm has indicated that a pig would be a suitable experimental subject 
for such a study. This pilot work has shown that pigs isolated for one 
hour a day for four days starting on either day 7 or day 14 will behave 
differently from controls in an open field. Handled pigs showed less 
activity in the open field than controls while age of isolation produced 
no differences between the experimental groups. This effect of lowered 
activity is not in accordance with Denenberg's hypothesis at first 
glance. However, experienced herdsmen at the swine farm point out that 
the more emotional pigs at this age (42 days) tend to show their higher 
emotionality in violent bursts of activity while less emotional animals 
are more docile and inactive. If this interpretation is acceptable, the 
results correspond nicely with the predictions of the emotional reactivity 
hypothesis. 
Previous work with learning behavior in swine at the irradiation 
project has been directed toward determining the effects of paternal 
10 
irradiation on such behavior and estimating the amount of variance which 
could be attributed to genetic factors. An avoidance technique similar 
to that described by Solomon and Wynne (1953) has been used since all 
previous work with swine which has been reported has used procedures un-
suited to the testing of the large number of S^ s needed for genetic analy­
sis (Hafez, Sumption, and Jakway; 1962), 
Karas, Willham, and Cox (1962) reported the first of this work. The 
third set of 10 daily trials for three week old pigs was shown to have 
approximately 50 percent avoidances, a level comparable to other species. 
The determination of the trial block yielding 50 percent avoidance re­
sponses was particularly important since this level is most sensitive to 
the individual differences of interest in genetic analysis. The useful­
ness of this particular block of acquisition trials for such analysis has 
since been verified by further work (Willham, Karas, and Henderson, 1964). 
The methodological knowledge provided by this research was then used by 
Willham, Cox, and Karas (1963) in a study which reported that nearly 50 
percent of the variance in relatively homogeneous groups (breeds) of 
pigs could be attributed to additive genetic causes. This study also 
reported a breed difference in avoidance performance favoring the Duroc 
breed over the Hampshire. 
On the basis of the various studies just discussed, the pig may be 
said to be a suitable experimental animal on which to test the generaliz-
ability of the emotional reactivity hypothesis. To perform such a study 
a suitable set of early stimuli are required, and the isolation procedure 
provides part of this requirement. The second and more stressful level 
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of stimulation may be acquired with the addition of %hite noise to the 
isolation procedure. During previous work with swine in the open field 
white noise was used to mask extraneous sounds. Such noise was extreme­
ly stressful for the pigs and, in line with the behavior of emotional 
swine, an increase in open field scores was observed which tripled the 
scores obtained by controls. Recent pilot work testing the reaction of 
young pigs to the white noise plus isolation treatment has supported the 
observed stressfulness of the noise. The pigs reacted much more emotion­
ally to this treatment than to the regular isolation procedure. 
Confirmation of this observation is reported by Bond, Winchester, 
Campbell, and Webb (1963), Pigs were exposed to the sound of aircraft 
engines at levels from 100-135 decibels. The heart rate of such animals 
was observed to increase during exposure while those pigs which had been 
removed from the dam became noticeably disturbed. Other effects reported 
were negative in that no change in or damage to the ear, growth rate, 
thyroid or adrenal glands could be observed. 
The present study was designed to ascertain the effects of varied 
levels of early stimulation on avoidance learning, body weight, and open 
field behavior in the pig. The effects of avoidance learning were also 
observed on both the open field and weight variables with the effects 
of paternal x-irradiation also of interest. The effects of the various 
treatments on body weight were studied with interactive effects of early 
experience and later avoidance training being expected on this variable 
and possibly on open field performance also. All such hypotheses as­
sumed that the effects obtained from rodents would be replicated with 
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swine. 
It was also hypothesized that control animals would show fewer 
avoidances and longer latencies with the isolation plus noise group 
having the most avoidances and shortest latencies. The isolation group 
was expected to fall between the other two. 
On the open field measure controls were expected to be most active 
with the isolation and isolation plus noise groups being less active in 
that order. In each of these groups those animals which received avoid­
ance training were expected to be less active than those which had not. 
Such predictions assumed that all treatment conditions were of a 
magnitude which was less than the theoretically optimal magnitude. Such 
an optimal treatment would produce an amount of stress leading to a 
level of emotional reactivity best suited to the task. If the treatments 
were more stressful than this the higher stress groups would perform more 
poorly than those optimally stressed. 
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METHOD 
Sub jects 
The subject population was made up of 354 pigs. Three males and 
three females from each of 32 litters of Duroc and 27 litters of Hamp­
shire pigs were used. These animals were obtained from Iowa State Uni­
versity's swine irradiation project at the Bilsland Memorial Farm near 
Madrid, Iowa. 
The sires of the litters were purchased from purebred breeders in 
littermate pairs and, at approximately six months of age, one male was 
randomly selected from each pair to receive 300r of scrotal x-irradiation. 
Breeding was then delayed until the males were approximately one year old 
to ensure that the sperm involved had been irradiated in the primordial 
germ cell stage. Thirty-six litters containing three males and three 
females from irradiated and 23 from control sires were used. The dams 
were raised from litters in the herd. 
The litters were born, raised, and maintained in 8 x 16 ft. pens 
with ad lib food and water. All animals were handled -sdien ear notched 
at birth and when weighed (at 1, 21, and 42 days of age). Males were 
also handled when castrated at approximately 21 days of age with no 
operations being done until experimental treatments were completed. 
Caretakers entered the pens for routine maintenance approximately once 
a day. 
Apparatus 
Two types of early experience were provided based on the isolation 
treatment. The isolation treatments were presented in two buildings. 
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each containing a 4 x 8 ft. box divided into sixteen 1 x 2 ft. compartments 
with walls 20 in. high. The boxes were made of 1/2 in. plywood painted 
white. 
White noise was presented in one of the buildings in conjunction with 
the isolation. Fifteen seconds of white noise from a Grason-Stadler 
model 901A white noise generator was recorded on a five minute tape loop. 
A Wollensack model T-1220 tape recorder fed the noise into a Knight model 
KN-3235C thirty-five watt P.A. amplifier which drove four eight in. Utah 
outdoor Hi-Fi speakers situated approximately eight ft. above the corners 
of the isolation box and directed toward its center. A noise level of 
100 decibels was used. A GraLab timer set manually before each group was 
run activating the sound production apparatus for one hour during which 
twelve 12 sec. white noise presentations were made at 4 min., 45 sec. 
intervals.  ^s.ijnilar timer measured the one hour interval in the building 
where isolation alone was the treatment. Illumination in the isolation 
areas was provided by one 150 watt bulb situated approximately five ft. 
above the middle of the isolation box. 
The apparatus used for avoidance conditioning was the improved ver­
sion of a Warner-type shuttlebox described by Willham et al. (1964). The 
conditioning chamber was a 2 x 2 x 6 ft. plywood box divided at the center 
by a 5 in. wooden barrier. The box was made of 1/2 in. plywood painted 
flat gray with a double-grid floor made of 1/2 in. square chrome-plated 
bars placed 1/2 in. apart. The overall dimensions of the floor were 6 x 
3 ft. allowing the bars to extend 6 in. on either side of the box. To 
discourage jumping, the ends of the box were slanted in toward the middle. 
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The conditioning apparatus was placed in an 8 ft. square testing 
room lined with black insulation board and illuminated by two 4 ft. 40 
watt florescent bulbs. Since it was necessary for the experimenter 
to be out of the animal's line of sight, he sat with his back to the 
apparatus. Therefore, two 1x5 ft. mirrors were arranged so that E 
might observe the subject in the testing chamber. 
A 6 volt 60 cycle telephone buzzer mounted on the control box 3 ft. 
from the box was the conditioned stimulus (CS). Duration of the ÇS was 
controlled by a synchronous motor and cam with a repeat^ accuracy of .05 
sec. Within .02 sec. following the ÇS the unconditioned stimulus (UCS), 
consisting of .10 sec. electric shocks applied to half of the grid at a 
rate of one per sec., was presented. Pulse duration was controlled by 
a cam-driven microswitch. A subtetanizing shock was delivered to three-
week-old pigs using current from a 780 volt transformer connected to a 
variable transformer. A shock of about 689 volts was thus delivered 
through a 6000 ohm limiting resistor. A toggle switch started the auto­
matic CS-UCS sequence and it was terminated manually. Throwing the stop 
switch started a delay timer which inactivated the control box for the 
20 sec. intertriai interval. Latencies were measured with a Standard 
Electric .10 sec. timer which was reset manually after each trial. 
A 10 X 10 ft. open field marked off into 2 ft. squares was used to 
measure activity. It was similar in size to the one used by Beilharz 
(1965). The open field was enclosed in a 10 x 10 x 7 ft. flat gray room 
which was partially sound deadened by the placing of insulation in the 
walls and the installation of acoustical tile on the ceiling. A 
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standard-sized door allowed access to the room and a 1 1/2 x 2 ft. window 
in the ceiling permitted observation. An exhaust fan was located in the 
ceiling and three 4 ft. 40 watt fluorescent bulbs provided illumination. 
A switch located near the door was closed after the ^  was placed in the 
open field. This switch activated a GraLab timer which measured a 10 sec, 
interval while the observer assumed his station. A second timer was then 
automatically started which timed the 2 min. test interval and turned on 
a 7 1/2 watt light bulb as a signal to E^ . This light went out at the end 
of the interval. 
A 5 1/2 X 8 X 2 ft. trailer divided into eight 32 x 24 in. compart­
ments was used to transport the animals from their pens to the apparatus. 
Procedure 
At seven days of age one male and one female from each litter were 
randomly assigned to each of three early experience conditions. The 
three experimental groups consisted of a control group (C) receiving no 
treatment, an isolation group (I) members of which were isolated for one 
hour in a 1 X 2 ft. compartment, and an isolation group which received 
twelve 15 sec. presentations of white noise during the hour of isolation 
(I+N). Practical considerations made it impossible for these groups to 
be balanced for breed and paternal irradiation. 
The four animals from each litter assigned to the two isolation 
treatments were placed in one compartment of the eight compartment trailer 
and, with seven other such groups, taken to the appropriate experimental 
area. At each area the two assigned animals from each litter were removed 
from the trailer and placed in separate isolation chambers. One hour 
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later they were returned to the trailer and transported back to their 
pens. This procedure continued for four consecutive days. The control 
animals remained in the home pen with their mothers and littermates not 
used in the experiment. 
Beginning at 21 days of age and for three consecutive days all six 
experimental animals from each of the 16 Duroc and 12 Hampshire litters 
were placed in the trailer and taken as a litter to the avoidance condi­
tioning apparatus. Each animal was run for 10 trials before being returned 
to the trailer. Each of these trials started with the presentation of a 
6 sec. auditory CS^  followed immediately by the UCS unless an avoidance 
was made (crossing the barrier in less than 6 sec.) in which case the CS 
was terminated. The UCS ceased when,the barrier was crossed with a 
limit of 120 sec. allowed for any UCS presentation. Latencies were re­
corded by ^  during the 20 sec. intertriai interval with 10 trials being 
given on each of the three consecutive days. The addition of the avoidance 
groups (A) brought the total number of experimental groups to 12 since the 
C, I, I+N, C+A, I+A, and I-ffl+A groups each contained animals of irradiated 
and non-irridaated parentage, a factor which was not controlled for prac­
tical reasons and thus assigned itself randomly. The number of litters 
assigned to each treatment condition is presented in Table 1. 
At 40 days of age the experimental animals from each litter were 
placed in the trailer and taken to the building containing the open 
field. Each animal was taken individually for the two min. open field 
measurement. Three animals were assigned to each compartment of the 
trailer so none would be isolated while a compartment-mate was run. Open 
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Table 1. The nimber of litters in each avoidance, irradiation, and 
breed cell 
Avoidance training No training 
Irradiated 
Duroc 12 10 
Hampshire 6 8 
Non-irradiated 
Duroc 4 6 
Hampshire 6 7 
field scores were obtained by counting the number of squares in which the 
animal's right front foot was placed. The square in which the foot was 
located at the beginning of the 2 min. interval was also counted to 
eliminate any scores of zero. 
The animals were weighed at the ages of 1, 21, and 42 days to the 
nearest 1/10 of a pound. 
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RESULTS 
Six analyses of variance were performed on the data obtained from 
this experiment. Four of these analyses were performed on the avoidance 
learning data and one was done on each of the open field and weight 
measures. All of these analyses were of the split plot type with the 
main plot containing the between litter classification factors and the 
subplots containing the within litter variables. For certain variables 
the within litter variance was further subdivided into the variance be­
tween individual animals and the variance within animals. 
Since the analyses are inexact due to unequal numbers in the main 
plots and since the study was not designed to equate the power of the 
many significance tests it was decided to adopt two rules on which des­
cription and discussion of the results would be based. No result will be 
described unless 1) the F-ratio for the effect exceeds the .01 level and 
unless 2) the variance component for that effect exceeds the variance 
component unique to the appropriate error term. For example, the expec-
2 2 2 ted mean square for a particular result might beCTe + nCT" + naK^  while 
2 2 for the error term it would be (Te + nCT • In order to merit description 
2 2 it is deemed that K must be greater than <J~ . In most cases the term 
statistical significance of the effect could be discerned from figures 
or tables. In addition, it is probable that the presentation of such 
statistically "significant" results would detract considerably from the 
presentation of the more important effects. 
unlikely that the cause of the 
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Avoidance learning 
For the avoidance data the cumulative proportions of avoidances 
made by each animal on each day were determined and, since proportions 
tend to approach a binomial distribution, were transformed by taking 
the arcsines of the square roots of the proportions to normalize the 
data. A straight line was then fitted to each animal's data by regres­
sion and the slopes of these lines were analyzed. These slopes were 
indicative of the rate at which each animal learned the avoidance task. 
The above analysis is shown in Table 2. The main plot of this an­
alysis contained the Breed (B) and Radiation (R) variables while the sub­
plots consisted of Treatment (T), Sex (S), and the T x S interaction. Only 
the litter effect approached substantial size and was significant. 
The total number of avoidance responses (those response latencies 
of less than 6 seconds) was also determined for each animal. A log log 
transformation was performed on these data. This transformation was done 
in order to decrease the dependence of the size of the error variance on 
the size of the^ observed values. This dependence was expected to be so 
sizable that a double logarithmic transformation was needed to minimize 
it. The main and subplots for this analysis (see Table 3) were the same 
as those in the previous analysis. None of the effects satisfied the 
requirements necessary for description. 
A regression analysis was done on the latencies of the 30 avoidance 
trials for each animal receiving avoidance training. A prediction of 
v^ at the latency of the first trial on the fourth day (trial 31) would 
have been was then obtained. Since the functional relationships between 
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Table 2. Analysis of variance of the slopes of straight lines fitted 
by regression to the cumulative proportion of avoidances for 
each animal for each day after taking the arcsine of the 
square roots of the proportions 
Source df SS MS F Var, comp. 
Breed (B) 1 0.23328 0.23328 1.38 
Radiation (R) 1 0.00330 0.00330 
B X R 1 0.01218 0.01218 
Litter (L)/B X R 24 4.05741 0.16906 0 .02154 
Treatment (T) 2 0.01560 0.00780 
B X T 2 0.02196 0.01098 
R X T 2 0.12384 0.06192 1.27 
B X R X T 2 0.12942 0.06471 1.32 
L X T/B X R 48 2.34769 0.04891 0 .00456 
Sex (S) 1 0.03414 0.03414 
B X S 1 0.00144 0.00144 
R X S 1 0.14544 0.14544 2.44 
B X R X S 1 0.03780 0.03780 
L X S/B X R 24 1.43250 0.05969 0 .00663 
T X S 2 0.17868 0.08934 2.24 
B X T X S 2 0.03798 0.01899 
R X T X S 2 0.05508 0.02754 
B X R X T X S 2 0.01308 0.00654 
L X T X S/B X R 48 1.91054 0.03980 0 .03980 
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Table 3^  Analysis of variance of the total number of avoidances using 
a log log transformation 
Source df SS MS F Var. comp. 
Breed (B) 1 0.000000372 0.000000372 
Radiation (R) 1 0.000000024 0.000000024 
B X R 1 0.000010302 0.000010302 3. 71 
Litter (L)/B x R 24 0.000066584 0.000002774 
Treatment (T) 2 0.000003102 0.000001551 1. 36 
B X T 2 0.000001038 0.000000519 
R X T 2 0.000000654 0.000000327 
B X R X T 2 0.000000024 0.000000012 
L X T/B X R 48 0.000054615 0.000001138 
Sex (S) 1 0.000003264 0.000003264 2. 78 
B X S 1 0.000000246 0.000000246 
R X S 1 0.000000042 0.000000042 
B X R X S 1 0.000000066 0.000000066 
L X S/B X R 24 0.000028162 0.000001173 
T X S 2 0.000001278 0.000000639 
B X T X S 2 0.000000178 0.000000087 
R X T X S 2 0.000000714 0.000000357 
B X R X T X S 2 0.000003906 0.000001953 1. 05 
L X T X S/B X R 48 0.000088935 0.000001853 
0.000000154 
0.000001853 
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trials were assumed to be different for different animals this technique 
was used to remove any such differences from the residuals (i^ ere they 
would have been located in a regular analysis) and use them in making the 
predictions. The predictions thus made use all of the information in the 
latency data and therefore should reduce the size of the error terms in 
the analysis of these predictions. If the change in performance dif­
fered from animal to animal a much more sensitive test would be obtained. 
The results of this analysis are presented in Table 4 where it can be 
seen that none of the effects satisfied the requirements necessary for 
description. 
The fourth and final analysis of the avoidance learning data was 
done on the latencies of the 30 avoidance trials for each animal. 
These data were logarithmically transformed for the same reason as was 
discussed in connection with the analysis of the total numbers of avoid­
ances. However, in this case only one logarithmic transformation was 
done since the dependence of the size of the error variance on the size 
of the observed values was expected to be less pronounced. The main 
plot terms for this analysis included the Breed and Radiation variables 
while the subplots were Treatment, Sex, Trial (Tl), and their inter­
actions. The error terms came from the analysis of individual animals 
and the interactions of this variable with other factors. 
Only one of the effects in this latency analysis (Table 5) satis­
fied the requirements for discussion. This was the Trial variable 
graphed in Figure 1. 
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Table 4. Analysis of variance of the predicted trial 31 latencies 
Source df SS MS F Var. comp 
Breed (B) 1 0.81012 0.81012 6.03* 
Radiation (R) 1 0.19794 0.19794 1.47 
B X R 1 0.10290 0.10290 
Litter (L)/B x R 24 3.22460 0.13436 0.01174 
Treatment (T) 2 0.05760 0.02880 
B X T 2 0.04062 0.02031 
R X T 2 0.15558 0.07779 
B X R X T 2 0.29202 0.14601 1.75 
L X T/B X R 48 3.99483 0.08323 0.00966 
Sex (S) 1 0.12858 0.12858 2.40 
B X S 1 0.19704 0.19704 3.68 
R X S 1 0.21570 0.21570 4.03 
B X R X S 1 0.04878 0.04878 
L X S/B X R 24 1.28620 0.05359 
T X S 2 0.11136 0.05568 
B X T X S 2 0.08232 0.04116 
R X T X S 2 0.07200 0.03600 
B X R X T X S 2 0.22986 0.11493 1.80 
L X T X S/B X R 48 3.06828 0.06392 0.06392 
* Significant beyond the .05 level. 
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Table 5. Analysis of variance of the 30 trial latencies using a log 
transformation 
Source df SS MS F Var. comp. 
Breed (B) 1 14.42064 14.42064 1.92 
Radiation (R) 1 5.64306 5.64306 
B X R 1 2.22018 2.22018 
Litter (L)/B x R 24 180.13448 7.50560 0.04041 
Treatment (T) 2 15.24156 7.62078 2.75 
B X T 2 11.75850 5.87925 2.12 
R X T 2 3.93576 1.96529 
B X R X T 2 9.01734 4.50867 1.63 
L X T/B X R 48 132.87298 2.76819 0.04227 
Sex (S) 1 17.01924 17.01924 11.31** 0.00718 
B X S 1 15.71730 15.71730 10.45** 0.013160 
R X S 1 0.34212 0.34212 
B X R X S 1 3.27888 3.27888 2.18 
L X S/B X R 24 36.10326 1.50430 0.01413 
Trial (Tl) 29 258.63354 8.91840 28.77*** 0.05978 
B X T1 29 15.82026 0.54553 1.76* 
R X Tl 29 7.67274 0.26458 
B X R X Tl 29 17.74938 0.61205 1.98** 0.00840 
L X Tl/B X R 696 215.52360 0.30966 0.01292 
T X S 2 0.04932 0.02466 
B X T X S 2 6.94662 3.47331 2.01 
R X T X S 2 10.00986 5.00493 2.90 
B X R X T X S 2 12.80148 6.40074 3.71* 
L X T X S/B X R 48 82.90277 1.72714 0.04983 
T X Tl 58 19.30752 0.33289 1.38* 
B X T X Tl 58 19.27542 0.33233 1.38* 
R X T X Tl 58 16.73526 0.28854 1.20 
B X R X T X Tl 58 18.99372 0.32748 1.36* 
L X T X Tl/B X R 1392 335.83409 0.24126 0.00455 
* Significant beyond the .05 level. 
** Significant beyond the .01 level. 
*** Significant beyond the .001 level. 
Table 5. (Continued) 
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Source df SS MS F Var. comp. 
S X T1 29 10.91754 0.37647 1.24 
B X S X T1 29 17.11926 0.59032 1.94** 0.00794 
R X S X T1 29 8.35152 0.28798 
B X R X S X T1 29 10.37262 0.35767 1.17 
L X S X Tl/B X R 696 211.90887 0.30447 0.02410 
T X S X T1 58 12.93318 0.22299 
B X T X S X T1 58 14.35680 0.24753 1.07 
R X T X S X T1 58 12.55746 0.21651 
B X R X S X T1 58 13.07310 0.22540 
L X T X S X Tl/B X R 1392 323.18324 0.23217 0.23217 
Open field 
The open field data were transformed using a Tukey-Freeman trans­
formation (Vx* + Vx+1). This was done because these were count data, a 
type which has typically resulted in distributions with non-independent 
mean and variance. The main plot of this analysis, as shown in Table 6, 
contained the Avoidance (A), Breed, and Radiation variables while the 
subplots were Treatment, Sex, and T x S. 
The results of this analysis of the open field data indicated the 
significance of the Avoidance (A), B, and A x T effects. The transformed 
A means show a mean of 11.58 for those animals without avoidance training 
while those animals with such training had a mean of 5.04. The Duroc 
breed had a mean of 9.97 while the Hampshire mean was 6.65. Both the A 
and B differences were significant beyond the .001 level. The A x T 
1' Trial effect in the analysis of the 30 trial latencies 
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Table 6. Analysis of variance of open field scores using a Tukey-
Freeman transformation 
Source df SS MS F Var, comp. 
Avoidance (A) 1 6,824.06757 6,824.06757 121.28*** 42 .34110 
Breed (B) 1 1,759.17167 1,759.17167 31.27*** 10 .65382 
Radiation (R) 1 63.62691 63.62691 1.13 
A X B 1 173.05004 173.05004 3.08 
A X R 1 62.22052 62.22052 1.11 
B X R 1 0.99427 0.99427 
A X B X R 1 0.63743 0.63743 
Litter (L)/A x B X R 51 2,869.55190 56.26572 7, .23681 
Treatment (T) 2 44.76939 22.38469 1.82 
A X T 2 119.17311 59.58655 4.84** 
B X T 2 24.37300 12.18650 
R X T 2 54.04210 27.02105 2.19 
A X B X T 2 5.01125 2.50563 
A X R X T 2 39.02387 19.51194 1.58 
B X R X T 2 69.78541 34.89271 2.83 
A X B X R X T 2 1.32787 0.66394 
L X T/A X B X R 102 1,256.58370 12.31945 - - -
Sex (S) 1 6.13606 6.13606 
A X S 1 11.58107 11.58107 
B X S 1 0.00000 0.00000 
R X S 1 0.01758 0.01758 
A X B X S 1 43.22720 43.22720 
A X R X S 1 25.35069 25.35069 
B X R X S 1 6.20439 6.20439 
A X B X R X S 1 0.21965 0.21965 
L X S/A X B X R 51 768.65479 15.07166 
2.87 
1.68 
0.74227 
T X S 2 34.42374 17.21187 
A X T X s 2 22.72285 11.36143 
B X T X S 2 9.79213 4.89607 
R X T X S 2 7.24182 3.62091 
A X B X T X S 2 19.73718 9.86859 
A X R X T X S 2 18.84187 9.42094 
B X R X T X S 2 31.68781 15.84391 
A X B X R X T X S 2 4.78994 2.39497 
L X T X S/A X B X R 102 1,310.17322 12.84484 
1.34 
1.23 
12.84484 
** Significant beyond the .01 level. 
*** Significant beyond the .001 level. 
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effect was significant beyond the .01 level and it is presented graphical­
ly in Figure 2. 
Weight 
The 21st and 42nd day weights were treated as repeated measures and 
analyzed as such. This resulted in the presence of a variable called 
Weight (W) in the analysis. This analysis (see Table 7) was identical 
to that of the latency data except that two measurements were obtained 
for each animal rather than 30. The presence of the Weight variable was 
a further difference. A logarithmic transformation was used on these 
data for the reasons discussed in connection with the latency analysis. 
The main plot was similar to that of the latency analysis while the sub­
plots were T, S, W, TxS, TxW, SxW, and T x S x W. The W and 
A X B X S satisfied the criteria for description. 
The transformed mean weight at 21 days was 4.67 while for 42 days it 
was 5.42. This difference was significant beyond the .001 level. The 
means for the A x B x S (.001) effect are presented in Table 8. 
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Figure 2. Avoidance by Treatment interaction in the analysis of the 
open field scores 
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Table 7. Analysis of variance of the 21 and 42 day weights using a 
log transformation 
Source df SS MS F Var. compo 
Avoidance (A) 
Breed (B) 
Radiation (R) 
A X B 
A X R 
B X R 
A X B X R 
Litter (L)/A x B x R 
0.01765 0.01765 
0.01172 0.01172 
0.47885 0.47885 1.70 
0.96304 0.96304 3.42 
0.35358 0.35358 1.25 
1.74565 1.74565 6.19* 
0.06074 0.06074 
14.37620 0.28189 0.02270 
Treatment 
A X T 
T 
T 
X B 
X R 
X R 
X B 
(T) 
B X 
R X 
A 
A 
B 
A X R X T 
L X T/A X B X R 
2 0.25188 0.12594 
2 0.80433 0.40217 
2 0.09537 0.04769 
2 0.20579 0.10290 
2 0.10769 0.05385 
2 0.11635 0.-05818 
2 0.00473 0.00237 
2 0.17429 0.08715 
102 10.58810 0.10380 
1.21 
3.87* 
0.02357 
Sex (S) 1 0.25221 0.25221 2.69 
A X S 1 0.03197 0.03197 
B X S 1 0.03350 0.03350 
R X S 1 0.18854 0.18854 2.01 
A X B X S 1 1.20679 1.20679 12.88*** 0.13928 
A X R X S 1 0.00919 0.00919 
B X R X S 1 0.28658 0.28658 3.06 
A X B X R X S 1 0.09391 0.09391 1.00 
L X S/A X B X R 51 4.77813 0.09369 0.01403 
Weight (W) 1 88.19172 88.19172 1857.84*** 0.27573 
A X W 1 0.15065 0.15065 3.17 
B X W 1 0.16270 0.16270 3.43 
R X W 1 0.01225 0.01225 
A X B X W 1 0.15611 0.15611 3.29 
A X R X W 1 0.03177 0.03177 
B X R X W 1 0.09257 0.09257 1.95 
A X B X R X W 1 0.03044 0.03044 
L X W/A X B X R 51 2.42091 0.04747 0.00633 
* Significant beyond the .05 level. 
*** Significant beyond the .001 level. 
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Table 7. (Continued) 
Source df SS MS F Var. comp. 
T X s 2 0.00426 0.00213 
A X T X s 2 0.12228 0.06114 
B X T X s 2 0.30769 0.15385 1.36 
R X T X s 2 0.28625 0.14313 1.26 
A X B X T X s 2 0.15145 0.07573 
A X R X T X s 2 0.23037 0.11519 1.01 
B X R X T X s 2 0.04908 0.02454 
A X B X R X T X S 2 0.24735 0.12368 1.09 
L X T X s/A X B X R 102 11.57694 0.11350 0.05200 
T X w 2 0.02451 0.01226 1.24 
A X T X w 2 0.00206 0.00103 
B X T X w 2 0.00067 0.00034 
R X T X w 2 0.01405 0.00703 
A X B X T X W 2 0.02218 0.01109 1.12 
A X R X T X W 2 0.00007 0.00004 
B X R X T X W 2 0.02910 0.01455 1.47 
A X B X R X T X w 2 0.00959 0.00480 
L X T X W/A X B X R 102 1.00898 0.00989 
S X W 1 0.01279 0.01279 1.60 
A X S X W 1 0.00626 0.00626 
B X S X W 1 0.01072 0.01072 1.34 
R X S X W 1 0.00739 0.00739 
A X B X S X W 1 0.05488 0.05488 6.864 
A X R X S X W 1 0.02564 0.02564 3.21 
B X R X S X W 1 0.00699 0.00699 
A X B X R X s X w 1 0.01046 0.01046 1.31 
L X S X W/A X B X R 51 0.40814 0.00800 
T X S X W 2 0.02757 0.01379 1.45 
A X T X S X W 2 0.03197 0.01599 1.68 
B X T X S X w 2 0.00360 0.00180 
R X T X S X w 2 0.03417 0.01709 1.80 
A X B X T X s X w 2 0.00000 0.00000 
A X R X T X s X W 2 0.01205 0.00603 
B X R X T X s X W 2 0.01172 0.00586 
A X B X R X T X s X W 2 0.00173 0.00087 
L X T X S X W/A X B X R 102 0.96962 0.00951 
0.00019 
0.00951 
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Table 8. Log transformed means for the Avoidance x Breed x Sex inter­
action in the analysis of the weight data 
Male Female 
Duroc 5.06 4.93 
No avoidance 
Hampshire 5.05 5.12 
Duroc 5.08 5.09 
Avoidance 
Hampshire 5.08 4.95 
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DISCUSSION 
The purposes of this experiment were partly empirical and partly 
theoretical in nature. Empirically it was planned that this study would 
investigate the effects of early experience on swine, an animal not 
previously studied in such a context. This experiment also served as a 
test of the generality of the early experience model proposed by Denen-
berg (1964), which was largely based on work with rodents. The empirical 
results of this study were quite satisfactory since, of course, all that 
was desired was to obtain valid data. In addition the limitations of 
Denenberg's (1964) emotional reactivity hypothesis were clearly delin­
eated for this species in relation to the specific experimental condi­
tions . 
Breed differences on the avoidance learning measure were expected 
based on the results obtained by Willham, Karas, and Henderson (1964) 
which showed that Durocs exhibited more avoidance responses than Hamp-
shires. Treatment differences were also predicted with the I + N 
group expected to exhibit more avoidances and lower latencies followed 
by the I and C groups in that order. Sex was not expected to produce 
significant differences because of the sexual immaturity of the animals 
at the time of testing, and the fact that previous research found no 
such effect. No radiation effects were predicted either since previous 
work by project personnel had failed to demonstrate any systematic 
relationship between this variable and several behavioral and physio­
logical measures. 
In the analyses of the slopes of the lines, the transformed total 
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avoidances, and the predicted latency on the first trial of the fourth 
day no describable effects were observed. The latency analysis yielded 
the only describable effect, a highly significant Trials main effect. 
This was the only analysis in which it was possible to test the change 
in performance that occurred over time. The course of this change in 
performance is quite apparent in Figure 1. The decrement in performance 
on the first trials of Days 2 and 3, relative to the last trials on the 
previous days, can be most readily explained in terms of a strong 
novelty effect due to the brief acquaintance with the apparatus and the 
stress effect resulting from being transported to it. 
The insensitivity of the avoidance measures to the early experience 
treatment should be considered in relation to the sizeable genetic con­
tribution to performance on this task. Willham, Cox, and Karas (1963) 
reported that approximately 50 percent of the variance associated with 
third day avoidances could be attributed to additive genetic causes. 
Since such a large portion of the variance is of genetic origin and since 
the early environment of this rapidly developing young organism is made 
up of relatively strong and changing stimuli, the effects of the early 
experience treatment may have been obscured. Similar measures taken at 
a later age may well be affected by different antecedent conditions, and 
thus be more sensitive to the treatment. 
In the open field activity analysis (see Table 6) three effects 
were significant and describable. One of these was the Breed main 
effect where the Durocs were significantly more active than the Hamp-
shires. This indicates that Durocs are the more emotional breed, a 
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result which does not agree with observations by herdsmen. It may be 
that Durocs are more curious. This would account for both observations 
but would call into question the relationship between emotionality and 
open field behavior which was assumed at the onset of the study. 
The effect of the Avoidance training variable was also highly sig­
nificant with the transformed mean score for the avoidance trained ani­
mals being less than half that for those without such training. Thus 
the early experience provided by such stimulation apparently reduced 
emotional reactivity on the open field task three weeks later. Observa­
tion of animals of these groups in the open field showed those with 
avoidance training to have considerably reduced activity. So much so, 
in fact, that it appeared as if these animals might be associating the 
open field with the avoidance apparatus. In some cases they actually 
seemed to be adopting the behavior pattern which was developed in the 
shuttlebox. This interpretation is admittedly extreme, but the dif­
ferences in behavior were so striking that it seems justified. It is 
quite possible that the similarity of the two pieces of apparatus (the 
color of both was flat gray) produced a contaminating effect which added 
to the effect of the avoidance training. 
The Treatment variable in this experiment was not significant, but 
it did interact significantly with the Avoidance variable as is shown in 
Figure 2. An interaction of this type was not unexpected and inspec­
tion of this graph quickly reveals its source. For the no-avoidance 
animals the C group is the most active followed by the I-H^  and I groups 
in that order. For the avoidance animals the relative positions of the 
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I + N and I groups remain the same but the C's are now the least active 
and thus the least reactive. Neither avoidance group resulted in the 
predicted treatment order of C, I, and I + N from most to least active 
although the no-avoidance group did show the expected decrease in activi­
ty for the experimental groups as compared to the controls. This repli­
cates earlier pilot efforts. 
If Denenberg's (1964) monotonicity hypothesis applies, to swine, the 
emotionality of the groups (activity in the open field) should have de­
creased as the intensity of early stimulation increased and the order of 
the treatment groups from most to least emotional would be expected to 
be C, I, I + N, C + A, I + A, and I + N + A, assuming that the avoidance 
training was more stressful than the isolation treatments. This seems 
a reasonable assumption •vdien the aversive properties of electric shock 
are considered. The empirically determined-order of these groups was C, 
I+N, I, I + N+ A, I+A, and C + A with the largest difference in 
activity the result of the Avoidance variable. The hypothesized mono-
tonic relationship between stressfulness of early experience and sub­
sequent emotionality as measured in the open field apparently can not 
be extended to this species with these treatments. This discussion 
should be tempered by a realization that Denenberg's hypothesis was not 
developed on swine but on rodents, and it should also be realized that 
the meaning of the open field measure as applied to swine is not com­
pletely clear. Thus the failure of the predictions of the monotonicity 
hypothesis is not critical for the emotional reactivity hypothesis but 
only suggestive of its possible generality. 
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In the analysis of the logarithmically transformed 21st and 42nd 
day weights two effects satisfied the description criteria. These were 
W and A X B x S. Since the W effect in the analysis indicated a dif­
ference in weight between the 21st and 42nd day weighings it was expected 
to be significant and needs no further discussion. 
Table 8 presents the means for the A x B x S interaction. Here the 
causes of the interaction are easy to discover while the reasons for the 
result remain vague. The means for males are relatively homogeneous for 
all B - A combinations. The means for the females present a much dif­
ferent picture. For female Durocs the non-trained animals were the 
lightest while the non-trained female Hampshires were the heaviest. In 
other words, the relative positions of the A groups are reversed from 
one breed to the next for females. This result has no apparent meaning­
ful explanation. 
The results of the present study do not support an extension of 
Denenberg's (1964) emotional reactivity hypotheses to swine. In the 
first place the hypothesized monotonie relationship between the severity 
of early stress and the subsequent reduction in emotional reactivity was 
not evident in the data on emotionality as measured in the open field. 
The exact predicted order of open field scores based on stressfulness of 
early experience was not found except for the Avoidance variable, though 
as a group the experimental animals demonstrated the expected activity 
decrease when compared to controls in the no-avoidance group. This 
treatment effect was not replicated by the avoidance animals. 
Considering the fact that the expected changes in emotionality did 
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not occur as expected (if the reliability of the open field measure is 
taken as high) it is not surprising that the predicted order of treatment 
groups on the avoidance learning task was not in evidence. Even had the 
predicted order been attained it would have been difficult to explain in 
light of the open field results. 
In general it may be said that this study did not support an exten­
sion of the monotonicity hypothesis to swine given these types of early 
stress. While the monotonicity hypothesis did not hold, it is obvious 
that marked early experience effects were present. Whether or not one 
accepts the open field measure as an indicator of emotional reactivity, 
it is evident that it is sensitive to experimental treatments applied 
earlier in the life of the pig. 
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SUMMARY 
This study investigated the applicability of Denenberg's emotional 
reactivity hypothesis to animals higher on the phylogenetic scale than 
rodents. More specifically, it was designed to test the proposed mono-
tonic relationship between stressfulness of early experience and subse­
quent reduction in emotional reactivity. In addition it allowed a test 
of the proposed relationship of the reduced emotional reactivity to 
performance in an avoidance learning task. The experimental animals were 
three males and three females from each of 32 litters of Duroc and 27 
litters of Hampshire pigs. Thirty-six of these litters were sired by 
males %hich had received 300 r of scrotal x-irradiation at six months of 
age. 
At seven days of age one male and female from each litter were 
assigned to one of three early experience conditions. These consisted 
of a control group receiving no treatment, an isolation group members of 
which were isolated for one hour in a 1 x 2 ft. compartment for four 
consecutive days, and an isolation group which received twelve 15 second 
presentations of 100 db white noise during each hour of isolation. 
At 21 days of age half of the litters were tested in an avoidance 
learning task. Ten trials were given on each of three consecutive 
days. At forty days all animals in all litters were tested for 2 minutes 
in an open field. All animals were weighed at 21 and 42 days of age. 
Analyses of variance were performed on the avoidance learning, open 
field, and weight data. The predicted performance on avoidance learning 
based on type of early experience was not apparent. Possible reasons for 
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this were provided by the open field data which showd <i ii * 
emotional reactivity which did not correspond with early * ««: 
tiens. 
The Trial effect was significant in the avoidance Warmim# A*im «« 
was expected. The Breed, Avoidance, and Avoidance by îr«at*e«f ; * 
were significant in the open field data. The lover eawtIor*j 11 v cW 
Durocs was in line with previous reports of their superior awidam:* 
learning. The weight data were interactive as had been 
The results of this study do not support the monotonieSsypetb#-
sis, but they do provide empirical evidence of the effect# oi 
experience on a species not previously used In early experience ftatart 
It was suggested that other types of early experience might well pfWwt* 
different results. 
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APPENDIX 
Table 9. Transformed means of the Breed, Treatment, and Sex treatment 
combinations for the analysis of the slopes of the individual 
regression lines 
Isolation 
Control Isolation plus noise 
Male 0.67 0.70 0.71 
Duroc 
Female 0.75 0.68 0.77 
Male 0.76 0.86 0.73 
Hampshire 
Female 0.83 0.74 0.85 
Table 10. Means of the Breed, Treatment, and Sex treatment combina­
tions for the log log transformed total avoidances 
Isolation 
Control Isolation plus noise 
Male 0.0084 0.0081 0.0077 
Duroc 
Female 0.0086 0.0080 0.0083 
Male 0.0082 0.0082 0.0079 
Hampshire 
Female 0.0086 0.0084 0.0085 
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Table 11. Transformed means of the Breed, Treatment, and Sex treatment 
combinations for the analysis of the predicted trial 31 
latencies 
Isolation 
Control Isolation plus noise 
Duroc 
Hampshire 
Male 1.46 1.42 1.45 
Female 1.66 1.53 1.53 
Male 1.65 1.73 1.62 
Female 1.68 1.59 1,68 
Table 12. Means of the Breed, Treatment, and Sex treatment 
combinations for the log latency analysis 
Isolation 
Control Isolation plus noise 
Male 1.79 1.63 1.59 
Duroc 
Female 1.83 1.70 1.49 
Male 1.69 1.73 1.58 
Hampshire 
Female 1.88 1.90 1.95 
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Table 13. Means of the Avoidance, Breed, Treatment, and Sex treatment 
combinations for the Tukey-Freeman transformed open field 
scores 
Isolation 
Control Isolation plus noise 
Avoidance 
Duroc 
Hampshire 
Male 
Female 
Male 
Female 
5.07 
5.95 
4.17 
3.59 
6.46 
6 .06  
3.76 
2.94 
6.35 
7.21 
4.66 
4.28 
No Avoidance 
Duroc 
Hampshire 
Male 
Female 
Male 
Female 
14.25 
14.47 
9.02 
11.84 
13.41 
13.22 
8.65 
9.02 
13.68 
13.48 
9.05 
8.82 
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Table 14. Means of the Avoidance, Breed, Treatment, Sex, and Weight 
treatment combinations for the log transformed weight data 
Male 
Duroc 
Female 
Avoidance 
Male 
Hampshire 
Female 
21 day weight 
Male 
Duroc 
Female 
No avoidance 
Male 
Hampshire 
Female 
Male 
Duroc 
Female 
Avoidance 
Male 
Hampshire 
Female 
42 day weight 
Male 
Duroc 
Female 
No avoidance 
Male 
Hampshire 
Female 
Isolation 
Control Isolation plus noise 
4.61 4.72 4.70 
4.69 4.76 4.71 
4.65 4.72 4.75 
4.49 4.55 4.61 
4.66 4.74 4.66 
4.58 4.60 4.42 
4.77 4.80 4.59 
4.79 4.79 4.80 
5.45 5.46 5.52 
5.44 5.52 5.45 
5.39 5.41 5.56 
5.27 5.37 5.42 
5.41 5.49 5.41 
5.34 5.40 5.27 
5.44 5.43 5.23 
5.45 5.43 5.46 
